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FLOW-THROUGH ADSORBENT UNIT FIG. 3 is a side elevational view of the flow-through 

ASSEMBLY FOR RECEIVER DRYER adsorbent unit assembly in an assembled condition prior to 

being installed into a receiver dryer; 

CROSS-REreRENa P,C. 4 is a side elevational view, partially broken away, of 

AFl'LlCAJ lUNb 5 jjjg j^^j^g^ adsorbent unit assembly; 

The present application is a contiDuaiion-in-parl of appli- piG. 5 is an end elevational view of the holder taken 

cation Ser. No. 09/456,669, filed Dec. 9, 1999. substantially in the direction of arrows 5—5 of FIG. 4; 

STATEMENT REGARDING FEDERALLY FIG. 6 is a fragmentary enlarged portion of the holder 

SPONSORED RESEARCH OR DEVELOPMENT lo ^° designated by numeral 6 on FIG. 4; 

Not Applicable FIG. 7 is a top plan view of the grid portion of the 

adsorbent unit assembly taken substantially in the direction 

BACKGROUND OF THE INVENTION of arrows 7—7 of FIG. 8; 

The present invention relates to an improved flow-through FIG. 8 is a cross sectional view taken substantially along 

adsorbent unit assembly for mounting in a receiver dryer of line 8—8 of FIG. 7; 

an automotive air conditioning system. FIG. 9 is a bottom plan view of the grid portion of the 

By way of background, adsorbent units are placed in adsorbent unit assembly taken substantially in the direction 

receiver dryers of automotive air conditioning systems for of arrows 9—9 of FIG. 8; 

the purpose of adsorbing moisture from the refrigerant. It is FIG. 10 is an enlarged view partially in cross section of 

desirable that the adsorbent units occupy the entire cross the area of FIG. 8 denoted by numeral 10; 

sectional refrigerant path through the receiver dryer so as to pic. u is a partially fragmentary exploded view of a 

insure complete contact between the refrigerant and the flow-through adsorbent unit assembly wherein the frusio- 

adsorbent for best moisture adsorption. conical end portion is separate from the tubular portion; 

BRIEF SUMMARY OF THE INVENTION 25 FIG. 12 is a side elevational view of the components of 

^ . FIG. 11 in fully assembled condition; 

It IS one object of the present mvention to provide an ^-.. t 

adsorbent unit assembly which can be mounted in a receiver P^p. 13 is an alternate embodiment of a tubular member 

dryer in a simple and efBcient manner and which will ^^ich can be used with the embodmient shown m FIG. 1; 

provide a substantially complete cross sectional path FIG. 14 is a side elevational partially exploded view of 

through which refrigerant. must pass. still another embodiment of the present invention; 

Another object of the present invention is to provide an FIG. 15 is a plan.view taken substantially in the direction 

improved adsorbent imit assembly containing a plurality of of arrows 15 — 15 of FIG. 14; 

parts which can be mounted within a receiver dryer prior to FIG. 16 is a fiilly assembled view of the components of 

the time that the receiver dryer is finally assembled.. Other FIG. 14; 

objects and attendant advantages of the present invention pjQ yj ^ ^^^^ elevational partially exploded view of 

will readily be perceived hereafter. still another embodiment of the present invention; 

The present invention relates to an adsorbent unit assem- pi(j. 18 is a fragmentary side elevational view of another 

bly comprising a holder, an elongated member on said embodiment of a flow-through adsorbent unit assembly 

holder, an enlarged portion on said elongated member, a mounted on a central tube of a receiver; 

cylindrical adsorbent unit, a central opening in said cylin- ^_ . . „ , i » - r .-n 

j-^. , , . , . . . 11 , . u A FIG. 19 is a partially exploded view of still another 

dncal adsorbent unit receiving said elongated member, and , - . ^ c a .tf u j l . li 

agridonsaidelongatedmemberontheoppositesideofsaid embodiment of a flow-through adsorbent unit assembly; 

adsorbent unit from said enlarged portion. FIG. 20 is a side elevational view of the flow-through 

-Hie present invention also relates to a receiver dryer 45 absorbent unit assembly of FIG. 19 in assembled condition; 

having a cylindrical housing and a central lube within said FIG. 21 is a side elevational partially exploded view of 

housing, the improvement comprising a holder, an elongated still another embodiment of a flow-through adsorbent unit 

member on said holder positioned on said central tube, an assembly; and 

enlarged member on said elongated member, a grid mounted FIG. 22 is a side elevational view of the flow-through 

on said elongated member, at least one adsorbent unit having 50 adsorbeiit unit assembly of FIG. 21 in assembled condition. 

an outer periphery with said adsorbent unit being mounted riccr-DTD-rrri /Sn 

on said elongated member and compressed between said IMOT^^^n^ 

grid and said enlarged member with said outer periphery of INVEN 1 ION 

said adsorbent unit in engagement with said cylindrical The various components of the adsorbent unit assembly 

housing. 55 10 are shown in FIGS. 3-10. The adsorbent unit assembly 10 

The various aspects of the present invention will be more includes a holder 11 which includes an elongated member 12 

fully understood when the following portions of the speci- having downwardly oriented annular serrations 13 extend- 

fication are read in conjunction with the accompanying ing throughout the length of the tubular portion 12 thereof, 

drawings wherein:. although they need be located only on the upper portion 

uDic?c r*co/^DiiynriKr nc Txic cc\/irD At thereof. Tubular portion 12 terminates at an enlarged 

BRIEF D^CRiraON OF ™ PO^^ion* namely, frustoconical end portion 14 with its 

VIEWS OF THE DRAWING ^^^^^^^ forming a part of tubular member 12 and its 

FIG. 1 is a cross sectional view of the flow-through larger end being formed into an undiilating edge 15. 

adsorbent unit assembly installed in a receiver dryer; Two adsorbent units 17 are mounted on elongated tubular 

FIG. 2 is a perspective view, partially broken away, of an 65 portion 12 of holder 11. Each adsorbent unit includes an 

adsorbent unit which is mounted on the adsorbent unit upper inverted cup-shaped portion 19 of porous polyester 

assembly; fabric which is formed with a top 18 and an outer cylindrical 
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edge 20 and is joined to a planar base 21 of porous polyester 
fabric along an annular fused seam 22. Each adsorbent unit 
17 is formed with a central cylindrical opening 23, the side 
24 of which is a continuation of the porous polyester top 18, 
and the lower annular end of side 24 is fused to bottom 21 
at annular seam 25. The adsorbent unit 17 contains a suitable 
particulate adsorbent 26 which is preferably molecular sieve 
but il may be silica gel or any other well-known adsorbent. 

The adsorbent unit 17 is known in the prior art. 

The adsorbent unit assembly 10 also includes a molded 
plastic grid 27 having an outer annular rim 29 formed with 
a seal-type edge 30. A lattice 31 of crossing strips 32 and 33 
extends between outer rim 29 and inner tubular member 34. 
The central tubular member 34 includes upwardly pointing 
serrations 35. The cross strips 32 and 33 may be of the 
configurations shown in U.S. Pat. No. 5,718,743. 

'llie adsorbent unit assembly 10 is installed in a receiver 
dryer 37 which is part of a conventional prior art automotive 
air conditioning system consisting of a compressor, 
condenser, expansion valve and evaporator, with the 
receiver dryer 37 being installed between the condenser and 
the expansion valve. 

The receiver dryer 37 includes a cylindrical housing 39, 
a bottom 40 and a top 50. It. also includes an inlet tube 51 
which is in communication with the inside of housing 39 so 
that refrigerant passes through the housing and into opening 
48 of centrally positioned tube 52 having an outlet tube 53 
at its outer end so that refrigerant flows upwardly into tube 
52. 

In accordance with the present invention, the adsorbent 
unit assembly 10 is mounted on tube 52 so that refrigerant 
will pass downwardly through grid 27 and flow through . 
adsorbent, units 17 and then into the bottom opening 48 of 
tube 52 as indicated by arrows 54. 

The adsorbent unit assembly 10 is installed in the receiver 
dryer housing 39 in the following manner. In this respect, the 
top SO has not yet been secured to housing 39. The adsorbent 
unit assembly 10 is placed within housing 39 in essentially 
the condition shown in FIG. 3, and the elongated tube 12 is 
manually centered within housing 39. The tube 12 is then 
held at its top above grid 27, and the grid 27 is moved 
downwardly on.serrated tube 12 until the central portion 34 
thereof and the rim 30 engage the uppermost adsorbent unit 
17 and force it downwardly into engagement with the lower 
adsorbent unit 17 and force both adsorbent units down- 
wardly until the underside of the lower adsorbent unit 17 
bears against enlarged frustoconical portion 14 as shown in 
FIG. 1. This will cause the outer cylindrical side walls 20 of 
adsorbent units 17 to bear against the inner cylindrical 
surface of housing 39 to essentially provide a seal therewith. 
In addition, the annular seal-type periphery 30, which has an 
interference fit with the inside surface of housing 39, will 
bear firmly against the inside of housing 39. The grid 27 will 
remain in position on elongated tubular member 12 because 
of the locking action between the downwardly extending 
serrations 13 on lube 12 and the upwardly extending serra- 
tions 35 within central tubular member 34 of grid 27. The 
interference connection between the outer edge of rim 29 at 
30 and the forcing of the outer surfaces 20 of the adsorbent 
units 17 against the inside surface of housing 39 will 
effectively center tube 12 within housing 39 and also hold it 
centered within housing 39. Thereafter, the refrigerant tube 
52 is inserted within tubular member 12 and top 50 of the 
receiver dryer is welded to housing 39. The iriside surface 56 
of tubular member 12 is extremely close to refrigerant tube 
52, and it is preferably in touching relationship. In the event 
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that lube 12 should move downwardly so that the bottom 
scalloped edge 15 of frustoconical enlarged portion 14 
should come to rest on bottom 40, the scalloped edge 15 will 
permit refrigerant to flow past it and into the opening 48 of 
5 tube 52. 

While two adsorbent units 17 have been shown as a part 
of the adsorbent unit assembly, it will be appreciated that in 
certain installations only one adsorbent unit need be used, or 
in other installations it may be desirable to use more than 

10 two adsorbent units. In addition to the foregoing, while the 
inlerfitting connection between the grid 27 and tube 12 has 
been shown as oppositely disposed serrations, it will be 
appreciated that any other suitable type of inlerfitting con- 
nection may be used or an external member may be mounted 

35 on tube 12 to press grid 27 downwardly into pressing 
engagement with the upper adsorbent unit 17. 

In addition, it will be appreciated that the underside of the 
lowermost adsorbent unit 17 need not come to rest on the 
frustoconical portion 14 but an enlarged portion may be 
placed on the tube 12 for the underside of the adsorbent unit 
17 to bear against, and this can be a separate member 
mounted on tube 12 above the frustoconical enlarged portion 
14. 

^ Another embodiment of the present invention is shown in 
FIGS. 11 and 12. The adsorbent unit 10a includes a holder 
55 which includes an elongated member 57 having upwardly 
oriented annular serrations 59 throughout the length of 
tubular portion 57 which terminates at the underside 60 of a 
molded plastic grid 27' which may be identical in all respects 
to molded plastic grid 27 (FIGS. 7-10) except that grid 27' 
is molded integrally proximate the tpp of elongated tubular 
serrated men^ber 57. A pair of adsorbent units 17, such as 
shown in FIG. 2, are motinted on elongated tubular member 

35. 57. The adsorbent unit 10^7 of FIGS. 11 and 12 differs from 
that of FIGS. 1-3 in that the frustoconical end portion is 
formed with a cylindrical serrated end 62 having down- 
wardly oriented annular serrations 63 so that the cylindrical 
end 62 can be mounted on the lower end of elongated hollow 
tubular member 57 and it can be moved upwardly to a 
required extent to finmly clamp adsorbent units 17 between 
frustoconical member 61 and the underside of grid 27'. 
Frustoconical member 61 has an undulating lower edge 64. 
The adsorbent unit assembly 10a is mounted on a cylindrical 
pipe 52, such as shown in FIG, 1, in the same manner as 
described above relative to adsorbent unit assembly 10 of 
FIGS. 1-3. 

In FIG. 13 an alternate form of tubular member 65 is 
disclosed which may be substituted for the elongated tubular 

50 member 12 pf FIG. 1. In this respect, the elongated tubular 
member 65 has downwardly oriented annular serrations 67, 
and it has a frustoconical member 69 integrally formed 
therewith, with the frustoconical member having a circular 
annular edge 70. An elongated tube 71 is formed integrally 

55 as part of the elongated tubular member 65, and at its lower 
end it has two diametrically opposite cutouts 72. A molded 
plastic grid of FIGS. 7-10 is to be mounted on the upper end 
of tubular member 65 with at least one adsorbent unit 17 
mounted between it and frustoconical member 69. Tlic 

5Q bottom edge 73 of elongated tube 71 will rest on the bottom 
40 (FIG. 1) of rcceivcr-drycr 37, and the internal side 74 of 
tubular member 65 will have a close fit with receiver pipe 
52. When the bottom edge 73 rests on receiver bottom 40, 
flow into elongated tube 71 will be through diametrically 

65 opposed cutouts 72. 

Another embodiment 10^ of the present invention is 
shown in FIGS. 14-16. In this embodiment the elongated 



